Background. Invasive fungal infections (IFI) cause severe symptoms that affect immunocompromised and transplant patient populations. Antifungal therapies vary depending on the pathogenic species, and delays in diagnosis can lead to graft loss and an increase in morbidity and mortality. Therefore, rapid identification of fungi causing IFI is critical for informing antifungal therapy. Such actionable genus/species information can be obtained quickly via Next-generation Sequencing (NGS). In this study, an NGS assay was developed to identify fungal species responsible for IFI, allowing for selection of effective antifungal therapies.
Methods. Internal transcribed spacer (ITS) regions 1 and 2 were used for fungal identification. Primers were taken from published research and/or designed/modified by assessment in fungal sequence alignments. A DNA sequence database was compiled and a reference-assisted assembly approach utilizing % sequence ID and % coverage was developed for species identification. End-point PCR was conducted on DNA extracted from 19 pathogenic fungal species, and mixed communities (MC) for preliminary sensitivity and inclusivity. Sensitivity was assessed using dilutions of template DNA into the PCR reaction.
Results. NGS data of 14 individual species and 4 MC passed quality control checks. Using only ITS1 and ITS2, species identification was expected for 10 of 14 individuals. We observed species identification in 9 individual samples, and 13 were identified within the top 5 results. All individuals were identified to genus. In MC analyses, combinations of 3, 4, 6, and 10 fungal species resolved 100% of the genera present, but failed to resolve species adequately with only 2 loci evaluated. Unexpectedly, 3 tested Aspergillus spp. were correctly identified with this limited data in both single and MC samples. The lower limit of detection was assessed at 5,000 genomic equivalents/mL of eluate.
Conclusion.
The inclusivity and sensitivity demonstrated here of an NGS approach for identification of etiological agents of IFI support this assay's potential utility as an aid in the treatment of IFI in at-risk patient groups. This assay allows for rapid identification (<4 days) of fungal species to aid clinicians in improving case outcomes.
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